Introduction
Type 1 diabetes (T1D) brings along many challenges in the lives of children, as they have to follow a complex and lifelong treatment regimen. They are at risk of developing anxiety, mood, and eating disorders (Butwicka et al., 2016; Geisbüsch & Bühren, 2015) . Not only the child is affected; T1D is a family disease (Williams, Laffel, & Hood, 2009) , and parental reactions of stress (Cline, Schwartz, Axelrad, & Anderson, 2011) , anxiety, and depression are common after diagnosis (Streisand et al., 2008) . While most parents adapt well over time 3 (Lowes, Gregory, & Lyne, 2005) , significant levels of distress (i.e., anxiety, depression, and parenting stress) may remain several years later (Whittemore, 2012) .
Parental distress may contribute to worse parental functioning (Helgeson, Becker, Escobar, & Siminerio, 2012) , but also impact the child with diabetes (Whittemore, 2012) .
Parental distress has been associated with problematic child behaviors (Hilliard, Monaghan, Cogen, & Streisand, 2011) , child depressive symptoms (Jaser, Whittemore, Ambrosino, Lindemann, & Grey, 2007) , reduced child quality of life (Nieuwesteeg et al., 2016) , school absenteeism, and poor child glycemic control (Cameron, Young, & Wiebe, 2007; Haugstvedt, Wentzel-Larsen, Graue, Søvik, & Rokne, 2010) . Importantly, parental distress can be situated on different levels, with each level having differential effects. A five-year study showed that parental general distress predicted a decrease in glycemic control, while parental diabetesspecific distress predicted an increase in child depressive symptoms but also improvements in glycemic control (Helgeson et al., 2012) . As a result of the rising incidence of T1D (Patterson et al., 2012) , a growing number of parents is confronted with pediatric T1D. Hence, understanding factors that may counteract the negative effects of parental distress upon children with T1D is crucial.
Drawing upon resilience literature, focusing on strengths of patients and their families to achieve the best possible outcomes in the face of diabetes is of paramount importance (Hilliard, McQuaid, Nabors, & Hood, 2014) . Parental coping has been suggested to be particularly relevant in this regard (Jaser, Linsky, & Grey, 2014) . Cognitive emotion regulation (CER) is a specific type of coping, which refers to the cognitive way of managing emotionally arousing information (Garnefski, Kraaij, & Spinhoven, 2001) . Different adaptive strategies can be used to regulate negative emotions, such as acceptance, refocus on planning, positive refocus, positive reappraisal, and putting into perspective. Positive reappraisal (Glidden, Billings, & Jobe, 2006; van der Veek, Kraaij, & Garnefski, 2009 ) and acceptance 4 (Norizan & Shamsuddin, 2010) have been associated with less distress and more wellbeing in parents of children with developmental disabilities. In mothers of adolescents with T1D, acceptance was related to less maternal anxiety and depression (Jaser et al., 2014) . Research in young adults with chronic conditions, including T1D, supports the idea that adaptive emotion regulation strategies (positive refocus, positive reappraisal, and putting into perspective) are associated with less distress (Kraaij & Garnefski, 2012 . Further, the use of adaptive strategies might play a buffering role as shown in a recent study where the association between dysfunctional attitudes and distress was weaker in students reporting more adaptive CER (Vanderhasselt et al., 2014) . However, whether parental adaptive CER strategies buffer parental distress from exerting its negative impact upon the child with T1D has yet to be examined.
Our first aim was to extend previous findings regarding associations between parental distress and child psychological functioning. In line with previous research, we hypothesize that both maternal general and illness-related distress will contribute to more depressive and anxiety symptoms in children with T1D. Our second aim was to explore the buffering role of maternal adaptive CER. We hypothesize that the relationships between maternal distress and maladaptive child outcomes will be less pronounced for mothers reporting more adaptive CER.
Method

Participants
Participants, recruited from Ghent University Hospital, were part of a larger study consisting of multiple study aims. Findings pertaining to other study aims have been reported elsewhere (see Vervoort et al., 2011) . To be eligible for participation, the child (a) had to be diagnosed with T1D, (b) aged 8-15 years, (c) was not suffering another physical or pervasive developmental disorder, and (d) parent and child had to be Dutch-speaking. Of 74 families 5 who were approached, 49 entered the study (49 children, 44 mothers and 16 fathers); 18 refused participation (mostly because of lack of time) and 7 did not take part due to rescheduled pediatrician appointments. Due to the small number of participating fathers, only mother-child data were used. After removal of one case with too much missing data, the final sample consisted of 43 mother-child dyads. Demographics are presented in Table 1 .
-Insert Table 1 about here -
Procedure
All families with children with T1D being treated in Ghent University Hospital at the moment of inclusion were sent an invitation letter. Upon agreement to participate, they were contacted and an appointment was made prior to their next hospital consultation. The first part of the study assessed parent and child characteristics by means of self-report questionnaires.
Only data of this part were used in the current study. For details of the second part, see Vervoort et al. (2011) . In the hospital the research assistant obtained written parent consent and child assent. Subsequently, self-report measures were completed by children and parents.
Participants did not receive any compensation for participating. The study was approved by the Ethical Committee of Ghent University Hospital.
Measures
Parent measures
Maternal General Distress. The Dutch Hospital Anxiety and Depression Scale (HADS) (Spinhoven et al. 1997; Zigmond & Snaith, 1983 ) is a 14-item self-report scale measuring anxious and depressive symptoms during the past week on a 4-point Likert scale.
The total score, with a range of 0 to 42, is computed by summing the anxiety and depression subscale scores. The Dutch version has shown good internal consistency (Spinhoven et al., 1997 ). Cronbach's alpha in the current study was .92. 
Child measures
Child anxiety. The 20-item Trait version of the State-Trait Anxiety Inventory for Children (STAIC-trait) (Spielberger, Edwards, Lushene, Montuori, & Platzek, 1973) taps into children's anxious disposition by asking them, using a 3-point Likert scale (0 = almost never, 2 = often), how they generally feel. Scores range from 0 to 40. The Dutch version (Bakker, Van Wieringen, van der Ploeg, & Spielberger, 1989) indicated good reliability (α = .81).
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Child depression. Child depressive symptoms were assessed using the Dutch Children's Depression Inventory (CDI) (Kovacs, 1981; Roelofs et al., 2010) , consisting of 27 items scored from 0 to 2. Children are requested to choose one out of three descriptions, that best describes how they have been feeling/thinking the past two weeks. Scores range from 0 to 54. The CDI has shown good internal consistency in children with T1D (e.g., Jaser et al., 2014 ). Cronbach's alpha in the current study was .63.
Statistical analysis
Statistical analyses were conducted using SPSS 23.0. Pearson correlations were examined. To determine a parsimonious model for child functioning, a multiple regression model was estimated for each dependent variable (CDI and STAI-trait), with both maternal distress variables (HADS and PIP) as predictors. Each model controlled for child age, but not for child gender and time since diagnosis, since these were not correlated with the predictors or outcomes (Table 2 ). Both models were reduced stepwise (method backward). In each step, the least significant predictor was eliminated if its two-tailed p-value was larger than .10.
Normality was checked by visually inspecting the histograms and QQ-plots of the residuals.
Multicollinearity of the predictors and absence of outliers and influential cases were also investigated and effect sizes r were calculated (Durlak, 2009). To examine whether maternal adaptive CER served as a buffer, two multiple regression models were examined for each dependent variable (method enter). In each model, the interaction between adaptive CER and one of the two predictors (HADS and PIP) was added, whilst controlling for child gender, and the main effects of maternal adaptive CER and the respective maternal distress variable. All continuous independent variables were standardized. 
Results
Correlation analyses
Pearson correlations are reported in Table 2 . Both maternal distress variables were strongly interrelated (r = .72), yet not so much as to imply multicollinearity (VIF ≤ 2.71). Similarly, both child outcomes showed a strong interrelation (r=.66). Both maternal general distress and maternal illness-related parenting stress correlated significantly with child depressive symptoms, but not with anxiety. Adaptive CER showed no significant correlations with maternal distress and with child outcomes (r's ≤ .11, ns).
-Insert Table 2 about here -
The role of maternal distress in explaining child outcomes
The two final multiple regression models were statistically significant (see Table 3 ). After stepwise elimination of non-significant predictors, the remaining predictors accounted for respectively 25% and 12% of the variance in child anxiety and depressive symptoms. Girls experienced higher levels of anxiety but not more depressive symptoms. In contrast to our hypotheses, maternal general distress showed no unique predictive value in explaining child outcomes and was removed from the final models. As expected, maternal illness-related parenting stress was a significant predictor of child anxiety and depressive symptoms.
-Insert Table 3 about here -
Moderation by maternal adaptive cognitive emotion regulation
Two out of four estimated regression models were found to be significant. The model including illness-related parenting stress (F = 3.26, p = .02) explained 26% of the total variance in child anxiety, whereas the predictors of the model including general distress (F = 2.97, p = .03) accounted for 24% of the variance in child anxiety. None of the models generated main effects of maternal adaptive CER upon the child outcomes (β's < .15, p's > .37). Counter to expectations, results showed no significant moderation effects on the associations of maternal general distress and illness-related parenting stress with child anxiety and depression (β's < .18, p's > .27).
Discussion
The present multi-informant dyadic study showed that mothers with higher levels of illnessrelated parenting stress had children who reported more anxiety and depressive symptoms. In contrast to expectations, maternal adaptive cognitive emotion regulation (CER) did not buffer against the negative influence of maternal distress upon child functioning.
Our results confirmed and extended previous findings regarding intergenerational associations in childhood T1D. In line with previous research (Mullins et al., 2004) , mothers experiencing more illness-related parenting stress had children with more depressive symptoms. Child anxiety -although common in children with T1D (Kovacs, Goldstone, Obrosky, & Bonare, 1997) -is often not included when child outcomes are examined. Given that parental fears/stress may pass on to their child through observational learning (Aktar, Majdandzic, De Vente, & Bogels, 2014) , the finding that children with T1D experience more anxiety when their mothers report more illness-related parenting stress is not surprising.
Further, in line with affective-motivational theories (e.g., Goubert & Simons, 2013) , mothers who experience illness-related parenting stress may be more protective of their child to avoid stressful/feared events, such as hypoglycemia. Both the observation of distress in their parents as well as the effect of protective behaviors themselves (e.g., keeping child home from social activities) may induce child anxiety and depressive symptoms (Chow, Otis, & Simons, 2016) .
Future research is warranted focusing on such intervening mechanisms.
Maternal general distress showed no unique predictive value towards child outcomes. This is in contrast to earlier research of Helgeson et al. (2012) who found that general distress was related to child depression, and diabetes-specific distress was not, although it predicted child depression over time. Other studies in the context of childhood T1D that only tapped into parental general distress did also find associations with maladaptive child outcomes (Cameron et al., 2007; Hilliard et al., 2011; Jaser et al., 2007) . A possible explanation for the current finding might be that stress related to the child's diabetes is a more proximally related to child (psychological) functioning and more likely to be communicated towards the child (Sieberg, Williams, & Simons, 2011 ).
The present study was the first to examine interpersonal effects of CER in the context of pediatric T1D. In contrast to hypotheses, results revealed no moderation effects of maternal adaptive CER on the associations between maternal distress and child outcomes. Possibly, these effects remained undetected due to the small sample size. An alternative explanation might be that maternal adaptive CER stimulates positive child outcomes, such as child positive emotions and treatment adherence, instead of buffering negative outcomes. Future research should examine this possible explanation.
The current study has some limitations. First, the use of a cross-sectional design prevented assessing the plausible bidirectionality of the effects. Second, the small sample consisted of only mothers and children above 8 years of age. This made it impossible to examine differences between mothers and fathers, and explore hypotheses in younger children with T1D where parental distress is even more common (Patton, Dolan, Henry, & Powers, 2008; Patton, Dolan, Smith, Thomas, & Powers, 2011) . A final limitation is the use of selfreport measures. Future longitudinal research should use other methods to examine parental adaptive CER (e.g., observation), in larger samples, preferably including both parents.
In conclusion, our preliminary findings highlight the associations between maternal illness-related parenting stress and maladaptive child outcomes in childhood T1D, pointing to the importance of screening for parenting stress in the clinic. Given those significant 
